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INTRODUCTION
F ungal keratitis is a severe suppurative ocular disease. It is caused by pathogenic fungi and has a gradually increased incidence in China [1] [2] [3] . Trauma, corticosteroid or antibiotics abuse, extended usage of contact lens are the predisposing factors of fungal keratitis [4] . The innate immunity of cornea play an important role in defense against pathogenic fungi infection. It is regulated by different pattern recognition receptors (PRRs) [5] [6] [7] . PRRs could recognize the damageassociated molecular patterns (DAMPs). Toll-like receptors (TLRs) play an indispensable role in the early detection of DAMPs and orientation of adaptive immunity [8] [9] . Fungal keratitis can stimulate the expression of various endogenous TLR ligands, especially TLR4, in the damaged corneal tissue [10] . The endogenous molecule highmobility group box 1 (HMGB1) was known to interaction with TLR4, and was regarded as a proinfalmmatory cytokine that mediates local inflammation, endotoxin lethality, and macrophages activation [11] [12] [13] . More recently, HMGB1 was recognized as DAMP [14] [15] . HMGB1 is released by activated monocytes and macrophages after exposure to lipopolysaccharide (LPS), interleukin-1β (IL-1β) or tumor necrosis factor-α (TNF-α), and acted back on macrophages and monocytes by stimulating the synthesis of additional proinfalmmatory cytokines [12, 16] . HMGB1 has two homologous DNA-binding motifs, addressed as HMG A and HMG B boxes [17] [18] . And
Boxb is identified as the proinflammatory domain, which is sufficient to recapitulate the cytokine activity of fulllength HMGB1 [19] [20] . There is no evidence showed the role of HMGB1 Boxb in Aspergillus fumigatus (A. fumigatus) infected BALB/c mice corneas. So, we explored the role of Boxb in BALB/c mice corneal innate immunity and the signal pathway of HMGB1/TLR4 in A. fumigatus keratitis. Figure 1B,  1C) . And the Boxb group were more severe than the PBS group, as the corneal clinical score indicated in Figure 1A . Figure 2A-2D ). To confirm these data, TLR4, IL-1β and Figure 2E and 2F, TLR4 and MyD88 both increased in Boxb pretreated corneas. Then in order to explore whether Boxb aggravate fungal keratitis inflammation through the TLR4/MyD88 pathway, CLI-095 and DMSO was added to the abdominal cavity extracted macrophages for 2h, then stimulated with A. fumigatus hyphae and Boxb for 12h. Relative mRNA levels of TLR4, HMGB1, TNF-α and IL-1β were significant higher in Boxb treated group than PBS group (P<0.05, P<0.05, P<0.001, P<0.01, respectively) ( Figure 3A-3D) . In CLI-095 pretreated group, the relative mRNA levels of TLR4, HMGB1, TNF-α and IL-1β decreased dramatically compared with the Boxb group (P<0.001, P<0.001, P<0.001, P<0.001, respectively) ( Figure 3A-3D) . TLR4 protein level were tested by Western blot to confirm these data. TLR4 protein levels increased in Boxb group and decreased in CLI-095 group ( Figure 3E ). And the MyD88 protein level have the same tendency ( Figure 3F ). DISCUSSION HMGB1 was not only acted as a inflammatory responses promoter, but also recognized as a pro-inflammatory cytokine [12] . HMGB1 enlarges and prolongs the inflammatory by mediating cytokine release and regulating anorexia [21] , acute lung injury [22] , as well as the tissue necrosis [23] . HMGB1 binds to cell surface receptors, such as TLR4, to active the innate immune cells product pro-inflammatory factors, and HMGB1/TLR4 signaling pathway was also found in many inflammatory diseases, like sepsis, rheumatoid arthritis (RA), and arteriosclerosis [24] [25] . Fungal keratitis is an ulcerative disease of the cornea with severe inflammatory response [26] .
MATERIALS AND METHODS
But in fungal keratitis, the role of HMGB1 is still not clear. In this study, we investigated the effect of HMGB1 Boxb in A. fumigatus induced corneal infection, and explored its signal pathway.
In severe sepsis and infection caused lethal inflammation syndrome, HMGB1 acted as a necessary mediator. It secreted by innate immune cells, like monocytes, macrophages, neutrophils, and dendritic cells. LPS, TNF-α or IL-1β stimulate the innate immune cells secrete HMGB1, and then stimulate additional pro-inflammation cytokines [12, 16] . In our study, the TNF-α, IL-1β expressions increase both in BALB/c mice fungal keratitis models and its abdominal cavity extracted macrophages. Boxb pretreated mice corneas infected with A. fumigatus have more severe clinical manifestations.
The result suggested that fungal keratitis can promote the expression of HMGB1, and the additional HMGB1 may play an proinflammatory role in the progression of A. fumigatus keratitis.
TLRs are important pattern recognition receptors in fungal keratitis [27] . The engagement of TLRs can trigger the innate immune response and induct the adaptive immune response. Interestingly, it has been reported that HMGB1 can stimulate cellular signaling through TLR2, TLR4 and TLR9 [28] [29] . Based on the former studies, we particularly explored the mechanism of how HMGB1 exacerbates fugal keratitis inflammatory through TLR4 signaling pathway. In Boxb subconjunctivally BALB/c mice, the protein levels of TLR4, MyD88, IL-1β and TNF-α increased. And in BALB/c mice abdominal cavity extracted macrophages, when we pretreated with CLI-095, the TLR4 inhibitor, the protein levels of TLR4, MyD88 decreased compared with the Boxb group. So we indicated that in A. fumigatus keratitis, HMGB1 can exacerbates corneal inflammatory through TLR4/MyD88 singling pathway. This finding corroborates the results of those studies HMGB1 binds to TLR4 to trigger proinflammatory cascade. In conclusion, HMGB1 participates in the innate immune response of A. fumigatus, and acts as a proinflammation cytokine through TLR4/MyD88 signaling pathway. fumigatus group, and in the CLI-095+Boxb+A. fumigatus group the TLR4 mRNA was declined; B: The mRNA level of HMGB1 was elevated in Boxb+A. fumigatus group, and the CLI-095 inhibited the HMGB1 mRNA expression; C: The level of TNF-α mRNA was significantly higher in Boxb+A. fumigatus group, and the CLI-095+Boxb+A. fumigatus group the expression was declined; D: The mRNA level of IL-1β was elevated in Boxb+A. fumigatus group, and declined in the CLI-095+Boxb+A. fumigatus group; E: The protein level of TLR4 was elevated in Boxb+A.
fumigatus group, and declined in the CLI-095+Boxb+A. fumigatus group; F: The protein level of MyD88 was increased in Boxb+A. fumigatus group, and the CLI-095+Boxb+A. fumigatus group was significantly decreased. 
